Introduction: We aimed to describe clinician-patient communication in the diagnostic process of memory clinics, specifically clinician behavior known to facilitate knowledgeable participation of patients during consultations. Methods: In this multicenter, observational study, we audio-recorded routine diagnostic consultations of 41 clinicians and 136 patients/caregivers at eight memory clinics. Patients/caregivers completed surveys after each audiotaped consultation. We used a study-specific coding scheme to categorize communication behavior. Results: Clinicians often provided information on (results of) diagnostic testing. They infrequently invited questions and/or checked understanding. Clinician behavior to involve patients in decisionmaking about diagnostic testing was limited. Of note, patients/caregivers rarely expressed their information or involvement preferences. Yet, approximately, one quarter of them would have liked to receive more information. Discussion: Involving patients more explicitly by means of shared decision-making could benefit the quality of care provided in memory clinics because it enables clinicians to attune the diagnostic workup to the individual patient's needs.
Introduction
To realize full benefit of early diagnostic care in memory clinics, it is important that patients are engaged in decisions regarding their health and care, that is, that they participate knowledgeably and actively [1, 2] . This is particularly relevant to decisions pertaining to diagnostic testing [3] because diagnostic testing for Alzheimer's disease (AD) can have advantages and disadvantages. Early detection of disease and at-risk individuals is crucial for future targeted prevention of dementia [4, 5] . Yet, early diagnosis may have drawbacks for the individual, such as social stigmatization or psychological distress [6] [7] [8] , especially because no adequate treatment is (yet) available. Still, a timely diagnosis could benefit patients and their caregivers, by enabling them to be more actively engaged in their health/disease management and prepare for the future [7, 9] . Thereby, contributing to improved patient experiences of quality of care and life [6, 10] .
Given that individual patients weigh potential benefits and harms differently, decisions for or against diagnostic testing are considered "preference sensitive" [3] . Therefore, clinicians and patients should engage in a process of shared decision-making to ensure that diagnostic decisions are made that best fit the individual [11] . However, patients are confronted with an increasing amount of complex information and choices, despite of their (potential) cognitive decline. Memory clinic clinicians could thus play a key role in supporting patients and caregivers to be wellinformed and actively involved during diagnostic consultations. Survey and focus group studies, however, suggest that patients' communication and engagement needs are often not met, and clinicians miss crucial opportunities to facilitate patient engagement in the diagnostic process [3, [12] [13] [14] [15] . Yet, empirical data on actual clinician-patient communication and decision-making during diagnostic care at memory clinics are scarce [16] .
Therefore, the aim of this observational study was to describe naturalistic clinician-patient communication during routine diagnostic clinical consultations in a wide range of memory clinics. We specifically focused on clinician behavior known to facilitate knowledgeable participation of patients during these consultations: (1) upfront agenda setting (what is this consultation about and how can patients contribute?), (2) informing on diagnostic tests, test results, diagnosis, and implications thereof, (3) promoting understanding, for example, by inviting questions, and (4) involving patients in decision-making regarding diagnostic testing. Furthermore, we observed whether patients and caregivers initiated a conversation on diagnostic testing and expressed their preferences regarding information provision and involvement in decision-making. In addition, we surveyed their evaluation of the provided information and decision-making process.
Methods

Design
This observational study was conducted as part of the ABIDE project [17] . ABIDE has been designed to improve the diagnosis of AD in clinical practice, taking into account patients' preferences toward diagnostic testing and communication of test results. For the present study, we audiorecorded consultations between clinicians, patients, and their caregivers during the routine diagnostic workup for dementia. Clinicians completed a survey at the start of the study, and patients/caregivers completed surveys after each audiotaped clinical consultation. Information on diagnostic tests used and diagnosis was retrieved from patients' medical records.
All participants provided written informed consent (for their consultations to be audiotaped). The board of the Medical Ethics Committee of the Academic Medical Center in Amsterdam reviewed this study.
Participants
We included 136 patients seen as a part of routine clinical care by 41 clinicians at eight Dutch memory clinics, located at one academic hospital (20 patients, 12 clinicians), six nonacademic teaching hospitals (106 patients; 27 clinicians), and one nonacademic, nonteaching hospital (10 patients; 2 clinicians). All clinicians working at these memory clinics were eligible and invited, and 41 consented to participate (by self-selection). Their newly referred patients (i.e., in the Netherlands, patients are referred to the memory clinic by their general practitioner or another medical doctor, i.e., no self-referral) and accompanying caregivers were invited to participate. Patients or caregivers with poor comprehension of the Dutch language or who were not able to provide informed consent were not eligible. Patients with Mini-Mental State Examination (MMSE) scores of 17 or lower were not included in the survey part of the study. Fig. 1 displays a flow chart of study procedures. Audio recordings were made during pretesting consultation(s), that is, the patient's first clinical encounter(s) at the memory clinic, and post-testing consultation(s), that is, the consultation(s) after diagnostic testing in which test results and, if possible, the diagnosis were discussed. Audio recordings were excluded if (i) only a part of the consultation was audio-recorded, (ii) the patient was not present (i.e., only clinician and caregiver), or (iii) a conversation took place during diagnostic testing procedures. Furthermore, some consultations were not audio-recorded, for example, because of equipment failure or because no post-testing consultation took place.
Audio recordings of clinician-patient consultations
Coding clinician-patient communication
A study-specific coding scheme was developed (Supplementary Material), aimed at categorizing clinicians' communication behavior related to (1) agenda setting, (2) providing information on diagnostic tests, test results, diagnosis, and implications thereof, (3) promoting understanding, and (4) (shared) decision-making regarding diagnostic testing, that is, decisions for or against diagnostic testing in general, whether or not to initiate neuropsychological assessment/testing, structural imaging by means of MRI/ CT, amyloid testing by means of lumbar puncture or positron emission tomography, or other relevant diagnostic tests. In addition, we categorized whether the patient/caregiver initiated a conversation on diagnostic testing and expressed their preferences regarding the provision of information and involvement in decision-making. The coding scheme was based on previous work and initial audio recordings [12, 19] . The validated Observing PaTient InvOlvemeNt (OPTION12) scale [20] was included to quantify the extent to which clinicians involved patients in the decision-making process regarding testing. If more than one decision was made, the most optimal behavior observed was coded. Scores are reported on a 0 to 100 scale (0 5 no clinician behavior to involve the patient, 100 5 most optimal behavior; considering a score of 50 as baseline skill level [21] ).
Two trained raters (BA and AH) independently first coded consultations of 19 patients (14%). Inter-rater reliability was calculated using Cohen's kappa, balancing to adjust for uneven distributed matrix when relevant [22] . The resulting adjusted kappa's indicated substantial to almost perfect agreement between raters (mean adjusted k 5 0.89, range 0.63-1.00) [23] . For the OPTION12 scale, the intraclass correlation coefficient was good (intraclass correlation coefficient 5 0.90 [CI, 0.66-0.97]). The remaining audiotapes were then coded by one of the two raters.
Surveys
Clinicians' characteristics were assessed before audio recordings were made. Patients and caregivers completed a survey immediately or shortly after the pretesting and post-testing consultations. The pretesting survey addressed:
Patients' information need about the disease and treatment (single item; 11-point Likert scale 0: I want to know as little as possible to 10: I want to know as much as possible). Patients' preferred role in decision-making about health care, assessed by an adapted version of the Control Preferences Scale (categories ranged from (1) [18] , testing was occasionally scheduled before, yet on the same day as, the first consultation with the clinician. To be still considered pretesting, no test results had to be disclosed. For 43% of patients, more than one pretesting consultation was audiotaped, for example, because patients met with a resident first and later with the supervising clinician. During analyses, we considered these multiple pretesting consultations per patient to be one.
prefer to make the decision alone, through (3) I prefer to make the decision together with the doctor, to (5) I prefer that the doctor makes the decision alone) [24, 25] . Patients'/caregivers' perception of the clinicians' shared decision-making behavior, using the nine-item Shared Decision Making Questionnaire (SDM-Q-9; six-point Likert scale ranging from 0: completely disagree to 5: completely agree) [26] . The sum scores were converted to a 0 to 100 scale, with 100 indicating most optimal behavior.
The post-testing survey comprised A single item asking if they had received written information about the diagnosis (no/yes).
Medical record
We retrieved information from patients' medical records on their age, gender, MMSE, diagnosis, and diagnostic tests used. Two authors (IvM and LV) independently categorized all patients into one of four broadly defined (syndrome) diagnostic groups: (1) dementia, all patients with (early) dementia; (2) mild cognitive impairment (MCI), all patients labeled with MCI, prodromal AD or with objective cognitive disorder(s) without meeting the criteria for dementia, (3) cognitively normal, all patients without objective cognitive disorders; (4) other/unclear, patients that could not (yet) be categorized into one of the aforementioned. Categorizations were discussed until consensus was reached. If in doubt, a third author (WvdF) was consulted.
Statistics
IBM SPSS statistics software and descriptive statistics were used to analyze and report characteristics of the sample, coded communication behavior, and survey responses. Tables 1-3 display characteristics of the 136 patients and  41 clinicians, and their consultations. 
Results
Sample descriptives
Providing information
In 74/125 (59%) pretesting consultations, the clinician provided information about diagnostic tests. This could be only one sentence, for example, "I think it is a good idea to make a brain scan" or a longer monolog. Clinicians informed about diagnostic testing in general (30/125; 24%), and/or addressed specific tests: neuropsychological testing (51/125; 41%), imaging by means of MRI/CT (62/ 125; 50%), lumbar puncture (17/125; 14%), positron emission tomography (4/125; 3%), and/or other tests, mostly laboratory/blood tests (27/125; 22%). In the remaining 51/125 (41%) pretesting consultations, diagnostic tests were only briefly mentioned in relation to the patient's testing schedule, for example, "I will see you again this afternoon, after the MRI" (28/125; 22%), or not mentioned at all (23/ 125; 18%).
In the post-testing consultations, patients were often provided with the individual test results. Specifically, 79% of patients who underwent neuropsychological testing, 95% of patients who had been tested by means of MRI or CT, 78% of patients who underwent a lumbar puncture, and 11% of patients who were subject to a PET scan (any type of PET scan; for research or clinical purposes) received information on the (ab)normality of their results on that specific test.
Concordance between the diagnosis extracted from the patient's medical record and the communicated diagnosis/ diagnostic label was 74% (14/19) for cognitively normal individuals, 80% (28/35) in dementia, and 54% (7/13) in MCI. When not concordant, for cognitively normal and dementia, the clinician mostly communicated that no definitive diagnosis could (yet) be given based on the current test results (e.g., "Actually, we can't give you a diagnosis at this point, because we have too little information to determine what's going on"). Within the MCI group, the clinicians often provided patients with a descriptive conclusion, instead of using the MCI label, for example, "So in summary, some abnormalities on the MRI, possibly caused by small vessels in the brain, no dementia".
In almost all (80/81: 99%) of the post-testing consultations, one or more next steps in care or disease management were discussed (Table 4) . These included most often followup at the memory clinic (56/81; 69%). Further diagnostic testing was discussed in approximately one-third of consultations (28/81; 35%).
Of note, patients/caregivers almost never initiated the conversation on diagnostic testing (in 3/125 pretesting consultations; 2%). In addition, patients/caregivers rarely expressed what kind or how much information they preferred (3/125 of pretesting and 0/81 of post-testing consultations).
Promoting understanding
In 2/125 (2%) pretesting consultations, the clinician showed MRI images that were previously made elsewhere. 
(Shared) decision-making
In almost all pretesting consultations in which diagnostic testing was addressed (70/74), one or more decisions were made on testing. Clinicians often presented decisions implicitly, that is, as a recommendation or strong advice rather than an option for which patients' preferences mattered. In 57/74 (77%) of these consultations, at least one of such recommendations was voiced (e.g., "I would propose to do an MRI"); in two consultations, the recommendation was requested by the patient/caregiver (e.g., "What would you advise?").
Observed clinician behavior to involve the patient in the decision-making process was limited, with a mean OPTION12 score of 16.6 6 12.8 (min-max: 0-54) when considering initiating diagnostic testing, and 19.2 6 11.9 (min-max: 2-42) when relating to further diagnostic testing in the post-testing consultations. Of note, these mean scores only reflect consultations in which diagnostic testing was addressed. In addition, patients/caregivers rarely expressed if and how they would like to be involved in decisionmaking (in 3/125 pretesting consultations; 2%).
Patients' and caregivers' perceptions and satisfaction
The completed surveys showed that patients and caregivers perceived clinicians' behavior to involve patients in diagnostic decision-making to be 58 6 26 (M6SD; patients) and 59 6 27 (M6SD; caregivers) on a scale from 0 to 100.
On a four-point Likert scale ranging from 1 to 4, patients and caregivers perceived to have received a moderate amount of information about diagnostic testing and their disease (Table 5 ). They viewed this information as quite helpful and were quite satisfied with this information. Roughly one quarter of patients (20/78; 26%) and caregivers (15/76; 20%) reported to have received written information. A similar proportion (16/78; 21% of patients and 18/76; 24% of caregivers) indicated that they would have liked to receive more information, especially about the expected course of the disease/symptoms. Of note, only one patient and none of the caregivers would have liked to receive less information.
Discussion
In this multicenter study, we gathered empirical data on clinician-patient communication in memory clinics during the diagnostic workup for dementia. Our main finding is that clinicians often provided information about diagnostic tests beforehand and (implications of) test results afterward, but they showed limited behavior to facilitate engagement of patients/caregivers in their consultations and in decisionmaking about diagnostic testing. This is unfortunate because most patients reported a preference to be involved. However, patients/caregivers seldom showed initiative in these consultations to express their preferences for decisional involvement or information, or to start a conversation on diagnostic testing.
Our results extend on the scarce available literature regarding clinician-patient communication during the diagnostic process, by adding empirical data [12] [13] [14] [15] 19] . Earlier studies mostly used interviews and focus groups, and found that memory clinic patients and their caregivers perceive communication with clinicians not necessarily as a dialog [14] . Indeed, one previous observational study indicated that clinicians take up over 80% of the speaking time during disclosure consultations in the context of dementia, leaving only 20% for patients/caregivers [15] . The present observational study took the next step in research on clinician-patient communication in this context, by categorizing a range of communication practices based on audio recordings of actual consultations, supplemented with survey and medical record data.
With regard to agenda setting, clinicians often started the consultation by asking questions or providing information as is common in diagnostic consultations. However, they did not explain upfront that a decision about diagnostic testing was at stake. Consequently, patients may not have known whether/how to contribute. Creating choice awareness is NOTE. All items were answered on a four-point Likert scale ranging from 1: no information to 4: a lot of information, or 1: not at all satisfied/useful to 4: very much satisfied/useful. Survey data were available from 69 to 100% of patients and 66 to 100% of caregivers, depending on the scale/item. The lower percentages were due to missing surveys and missing responses on specific scales because some items were considered as not applicable by patients/caregivers. the first step of shared decision-making [3] , and this could be achieved by explicitly stating, as a reason for the consultation, that a decision on diagnostic testing needs to be made depending on patient's preferences [28] . From other medical fields, we know that fostering choice awareness promotes other shared decision-making steps, such as discussing what is important to patients [28] . Thus, by not setting an agenda upfront, clinicians miss opportunities to facilitate shared decision-making. Informing patients on diagnostic testing was not a standard part of prediagnostic testing consultations, whereas the great majority of patients subsequently underwent testing. In addition, individual test results were often, but not always disclosed by clinicians. This could explain why, in previous research, patients and caregivers reported to have missed information on why different diagnostic tests were used, what the results of these tests were, and to what extent these results were (ab)normal [12, 13] . Because further diagnostic testing was discussed as a next step in one-third of the postdiagnostic testing consultations, it is possible that clinicians did not (yet) want to share specific test results because these were inconclusive and clinicians might fear that these would only result in (more) uncertainty or confusion. However, information about previous (inconclusive) test results and the subsequent reasons for further testing is essential to enable involvement of patients/caregivers in this decision. We also observed variation in whether the clinician addressed other next steps and/or implications of test results, such as lifestyle adjustment or medication. This might explain why a considerable proportion of patients and caregivers reported unmet information needs, especially about the future. Alternatively, patients and caregivers might have forgotten pieces of provided information, possibly because of the complex and emotional nature of many of these diagnostic conversations [29] .
Remarkably, most clinicians demonstrated little behavior to stimulate patients'/caregivers' understanding and recall of provided information. Our sample consisted of equal parts of individuals with mild or without cognitive impairment and individuals with dementia. Many patients were thus capable to process information about diagnostic testing, at least to some extent. They could, however, use some encouragement. Moreover, in case of dementia, the accompanying caregiver needs to understand what is going on. Using communication strategies known to promote understanding, and subsequent disease management, therefore seems relevant. As such, the teach-back method [30] is a promising technique in which the clinician asks the patient to repeat back key points of the provided information (e.g., "Can you tell me in your own words what we have discussed so far?"). Our observational study showed that this technique was never applied. In addition, the great majority of patients and caregivers reported not to have received written information about, or a written summary of, the patient's diagnosis. To stimulate their understanding and recall of information essential for them to cope with their situation, we recommend the use of a written summary of the patient's diagnosis and implications thereof in clinical practice, in agreement with the guidelines by Grill et al. [31] .
Decision-making regarding both initial and further diagnostic testing was observed relatively infrequently, possibly because of a fixed diagnostic care path within some memory clinics, that is, they used a standard diagnostic protocol in which the decisions regarding diagnostic testing were already made on a memory clinic level (what tests to use and in which order) [12, 19] . If a decision was made during the consultation, this decision was often implicit, and clinicians' behavior to involve patients/caregivers in the decision-making process was limited, albeit comparable with observations in other medical contexts [21] . In a former study, clinicians indicated that they, ultimately, believe that diagnostic testing decisions should be made by the clinician, although they value patients' involvement [19] . This may explain our findings. This is unfortunate though because the process of shared decision-making would allow clinicians to attune the diagnostic work-up to what is most relevant to the individual patient [11] . In shared decisionmaking, four steps are distinguished: (1) the clinician informs the patient that a preference-sensitive decision is to be made (i.e., creating choice awareness); (2) the clinician explains the options including pros and cons; (3) the clinician and the patient discuss what is important for the patient in his/her situation; (4) the clinician and patient discuss the patient's preferred role in decision-making, and make a decision [32] . In general, this approach may reduce practice variation, encourage health-promoting behaviors, reduce inappropriate or unnecessary use of care, and improve patient and clinician satisfaction [11, 33] .
Patients/caregivers, in turn, did not start a conversation on testing, nor did they express their preferences for information or decisional involvement. Indirectly, this may be related to clinicians' behavior, that is, patients/caregivers may not have felt invited to participate in decisionmaking. Alternatively, they may have been hindered, by their cognitive impairment, older age, lower educational level, or a lack of relevant knowledge [34] . Their lack of initiative might have caused clinicians to underestimate patients'/caregivers' desired level of involvement in decisionmaking. Asking patients/caregivers for their preferred level of involvement may be a good way to solve this issue.
Among the strengths of our study is that we gathered empirical data during actual clinician consultations in a variety of memory clinics, including a heterogeneous group of patients and clinicians. Among the potential limitations is a participation bias among clinicians, which might have resulted in a sample of clinicians who are relatively comfortable with communication research and perhaps more skilled. Furthermore, generalizability of our results is potentially limited as we performed this multicenter study in the Netherlands. International replication is therefore warranted and may provide additional, culturally flavored information. In addition, research should investigate (i) potential barriers and facilitators to shared decision-making [34] , (ii) factors that could explain or predict clinician communication, for example, clinician characteristics such as medical specialty or patient characteristics such as diagnosis or age, and (ii) the impact of specific communication strategies by clinicians on patient/caregiver outcomes.
The insights gained from the present study could inform the development of clinician-and patient/caregiver-targeted interventions that facilitate active involvement of patients/ caregivers during diagnostic consultations and in decisionmaking about diagnostic testing. We previously developed ADappt, a prototype web application for clinicians working in memory clinics aimed at supporting information provision and shared decision-making in the diagnostic workup for dementia, and facilitating the calculation and communication of individually tailored risk estimates in patients with MCI [35] . In addition, for clinicians, the development of a communication skills training is warranted, that teaches them strategies and skills crucial to engage patients/caregivers in the decision-making process [32] . For patients and caregivers, enhancing prior knowledge about available options for testing and their (potential) benefits and harms, and stimulating active involvement in consultations may be appropriate. This may be achieved by a question prompt list or (elements of) a decision aid, such as a value clarification exercise [36] , aimed at supporting patients/caregivers to make a decision about diagnostic testing that is consistent with their values [37, 38] .
Conclusion
This observational clinical-encounter study shows that, overall, clinicians inform their patients about (results of) diagnostic testing. Yet, they show limited behavior to promote understanding of the provided information and to engage patients/caregivers in decisions regarding diagnostic testing. Involving patients more explicitly by means of shared decision-making could benefit the quality of care provided in memory clinics because it allows clinicians to attune the diagnostic workup to the individual patient. Shared decision-making would thus enable a personalized approach to diagnostic care, allowing patients and caregivers to be more actively involved in (future) treatment decisions, health care and disease management.
